Gender-related differences in basal and hypoxia-induced activation of signal transduction pathways controlling cell cycle progression and apoptosis, in cardiac fibroblasts.
Previously we showed that cardiac fibroblasts are cellular targets of estrogen and that there are significant differences in proliferative response of male and female cardiac fibroblasts under hypoxia, a condition of myocardial ischemia. Here, we tested the hypothesis that signaling pathways that control cell cycle progression and apoptosis in cardiac fibroblasts may be activated in a gender-specific manner. Cardiac fibroblasts from adult, age-matched male and female rat heart were exposed to hypoxia (2% O2) and normoxia. Western analysis of cell lysate was used to compare the level of basal and hypoxia-induced expression of signal transduction proteins, known to control cell cycle progression and cell death. Hypoxia led to significant activation of MAP (mitogen-activated protein) kinase and Jun kinase pathways, as shown by phosphorylated extracellular signal-regulated kinase (ERK1/2) and Jun kinase isotypes in male cells but this effect was modest in female cells. Male cells expressed higher levels of basal expression for transcription factors c-jun and NF-kB as well as the inhibitor of NF-kB (lk-B). Although hypoxia did not induce changes in the level of c-Jun in either cell type, it moderately increased the level of NF-kB in male cells but led to its decrease in female cells. Basal and hypoxia-induced expression of cyclin D1, c-fos, and PCNA seemed to be comparable in both male and female cells. However, hypoxia-induced activation of cyclin B1, which occurred in both cells, was stronger in female cells. Basal expression of apoptosis-associated transcription factor, p53, was comparable in both cells. However, under hypoxia, there was an increase in the p53 level only in female cells. Although female cells showed higher basal expression for survival-associated protein, Bcl-2, the level of this protein remained unchanged under hypoxia in both cells. Together, these data demonstrate differences in basal and hypoxia-induced expression of proteins with an established role in cell cycle progression and apoptosis in male and female cardiac fibroblasts. These differences may further point to gender-related differences in signal transduction pathways that control the proliferative response of those cells under hypoxia.